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tha  production  and  consuaq>tion  aidac  oC  houaahoid  behavior. 
Houaahold  laval  data  coliected  in  Burkina  Faao  during 

factory  with  labor  a binding  constraint  on  tha  production 

nation  axplains  tha  reaaining  variability  in  the  data. 

Houaahold  conauaption  is  aodalad  under  an  AlBost  Ideal 
Daaand  Systes  {AIDS)  with  prices  and  total  axpandlturaa  aa 
arguaanta.  A linear  approxlnation  (LA/AIDS)  using  tha  Stone 
price  index  is  estiaated  with  Full  Inforaatlon  HaxiBua  ttka- 
lihood  (PIU.).  Sneouraging  rasults  with  significant  and 
eorractly  signed  expenditure  and  price  effects  are  obtained. 

reaponae,  but  no  sign  changs.  Rasults  are  attributed  to  t<vo 

cereals,  thereby  reducing  the  profit  affect,  secondly, 
household  incoae  diversification  strategies  in  response  to 
highly  variable  agrocliaatic  conditions  in  the  Sahel  have 


profit  effect. 


ItmWOUCTIOH 

Tha  sajority  o(  aaplrieal  aCudiea  in  agricultural 

argua  that  agricultural  eeonoBics  ia  beat  charactaritad  aa 
anpirical  aieroaeonoBica.  Naoclaaalcal  Bicroaconoalc  thaory 
eoncarna  tha  fira  in  production  and  tha  houaehold  in  cen- 

>or  in  daveloping  countriaa  oftan  Influanca  each 


consuB]>tlen  tspectB  o(  hou«ehold  behavior  in  developing 
countries.  The  resultant  agricultural  household  aodel  is 
tested  on  cross-sectional  household  data  fros  Burkina  Paso, 
Hast  Africa.  Braving  on  a wealth  of  production,  deaographic 
and  expenditure  data  froB  the  early  19S0s  in  four  villages 
vithin  Burkina,  an  integrated,  consistent,  conceptual  BOdal 


Because  these  household-flnis 
production  they  say  behave  differently  in 
changes.  Specifically,  an  increase  in  the 
output  they  produce  nay  increase  their  ne 
inducing  an  increase  in  incone  that  would 

tion  of  that  output  due  to  the  increase  1 


behavior  o 


tural  sector  of  any  country,  whether  the  goal  of  that  policy 
describe  the  behavioral  responses  of  household  producers  and 


infoniatlon  ie  iaperunt  In  order  to  guide  econoalc  policies 

people  under  the  policy  behave  as  the  policy  anticipates,  or 
in  a different  Banner? 

f structural  adjustsent  policiss  throughout 


generally 
produced  c 
econosles 

structures  1 
especially  1 


A and  the  International  Monetary  Fund, 

: on  increased  prices  for  agriculturally 

developing  countries,  there 

different  regions.  This  kind 
eking  in  African  countries  wh 

:heir  agricultural  sectors.  As  we  will  find 
review,  the  aajorlty  of  the  agricultural 


n agricultural 


do  allov  an  additional  flaxibllity  In  aodalinq  with  ragard 

tha  sala  of  agricultural  couoditias,  it  is  the  production 
technology  that  first  dictates  Incoes,  which  is  usually 
BOdeled  via  a profit  function.  However,  once  this  ineoae 

nation  of  the  level  of  indirect  utility.  Tha  result  is  a 

recursive  nature  of  these  aodsls  is  dependent  upon  the 
Recursive  decisions  are  thought  to  be  sequential  in 


briefly  descriMs  the  Mjor  cheracterletica  ot  agricultural 

•need  data  collection  and  interpretation.  Finally,  the  data 
uead  to  drive  the  sedel  are  deecrlbed,  although  sore  de- 


tailed deacriptiona  are  < 

eontributiona  troa  a variety 
review  pointa  out  that  aod< 
raflactive  of  reality  and  t 

■odela  have  been  eatisated 


reflection  of  actual  conditiona 


ot  acholara  and  countriaa.  The 

tlnation.  The  Bajerity  of 

axtenaive  data  deaanda 

literature  review  ia 


t)i«  behavioral  aaauaptlona  of  utility  and  profit  uaxlBira- 
tion.  Under  these  conditions  the  addition  of  a 'profit 
affect*  is  shown  to  aake  datsraination  of  housahold  response 
to  price  changes  indeteminate  froa  theory.  One  suet  enpiri* 

sions.  A forsal  presentation  of  tha  recursive  nature  of  the 
Bodal  is  presented  in  the  Appendix. 

The  results  fros  astiaatin?  tha  production  and  consuep* 

Ideal  Denand  Systea  (AIDS)  is  used  in  estimating  the  demand 


in  Burkina  from  this  aodei  are  discussed.  The  work  is 
coapleted  by  a discussion  of  possible  avenues  for  future 
research  relevant  to  understanding  household  level  behavior. 


cllantele  f 


e sesearch 


for  infonatlon  on  agricultural  housatiolds  in  Burl<ina.  & 
consumption  bahavior  of  agricultural  households  in  Burkina 

its  fullBBt  capacity  or  may  even  be  impeded  by  improper 


liaitad  to,  the  Ministry  of  Agriculture.  Other  interested 

researchers  could  also  be  interested  in  intomation  on 
agricultural  household  behavior  in  Burkina. 

This  section  provides  background  inforaatlon  on  Burkina 
that  is  particularly  relevant  to  the  interpretation  of  the 

appreciation  of  the  research  results  and  their  linitatlons. 
The  nost  important  physical  factor  influencing  agricul- 

experlenced  periods  of  drought,  with  the  most  recent 


subject  to  the  vagaries  of  these  sahelian  weather  patterns. 


Xy  expsrianca  aurplua  production.  Tha  two  northwestern 


aorghum,  with  aone  malae,  vhsat  and  rice,  cereals  compose 
are  limited  with  most  farming  households  using  land,  labor, 


production  is  dependent  upon  the  rainfall  pattern.  In  order 
developed  income  diversification  strategies.  These  strate- 


basis  included  the  livestock  census  and  on-£srm  cereal 


unit.  Anong  the  criteria  used  to  distinguish  a separate 
and  consunption  and  contiguous  dwellings. 


could  be  supported  fron  this  data.  However,  the  following 
chapters  are  nalnly  concerned  with  the  tomal  modeling  of  an 


LITEMTCniE  REVIBH 

beginnings  in  Isperial  Russia,  nathenatical  specification  in 
Japan,  and  sDpirlcal  verification  in  the  United  States.  The 

of  reforas  under  Alexander  z.  This  highly  detailed  exaaina- 


and  Yotopoulos,  working  with  other  scholars  fron  Southeast 


aodels  have  becone  a uaeful  analytical  technique  for  exanin- 
aqricultural  household  Dodels,  Further  developnents  and 

that  of  Alexander  Vasilyvich  chayanov  on  peasant  agriculture 


peasant  households  after 


with  profits  indeteriainabie,  Cheyanov  proposed  a deci- 
sion rule  for  the  "family  farm"  that  differed  from  profit 

work  to  achieve  profit  maximisation.  Their  labor  supply  and 
efficiency  did  not  coincide  with  profit  maximizing  behavior 
as  they  could  almcst  always  provide  additional  labor  or  work 

the  "family  farm'  that  would  have  its  own  unique  analytical 

he  concluded  that  each  household  would  find  its  own  subjec- 
tive equilibrium.  The  level  of  this  balance  would  be  influ- 
enced by  the  size  of  the  family  and  its  ratio  of  working  to 

power  that  the  capitalist  farm  did  not.  Peasant  farms  could 
continue  to  survive  in  an  environment  that  would  banJtrupt 
capitalist  farms  or  socialist  collective  farms.  They  would 
do  so  by  working  longer  hours  or  selling  at  lover  prices, 
even  continuing  from  year  to  year  yielding  no  net  surplus 


ly  explained  by  existing  theoretical  constructs. 

He  also  ccuDoentad  an  a "natural  history"  of  the  house' 
hold  which  can  be  likened  to  the  "life  cycle"  income  theory. 
For  CSiayanov  this  "demographic  differentiation"  of  house- 
holds was  more  important  In  determining  their  behavior  than 
class  differentiation.  This  idea  and  others  about  transform- 
ing Russia  agriculture  would  eventually  lead  chayanov  into 

For  Chayanov  the  household  economy,  although  distinctly 
different  from  other  analytical  economic  paradigms,  exists 
within  and  is  influenced  by  the  prevailing  economic  system, 
be  it  capitalist  or  collective.  However,  the  household  would 
incorporate  and  adapt  to  its  environment  while  at  the  same 
time  retaining  its  conceptual  uniqueness  and  calling  for 
separate  analysis.  Unfortunately,  the  complete  ramifications 

household  were  never  fully  expounded  as  he  was  caught  up  in 
the  Stalinist  purges  and  agricultural  oollectlviaation  of 


chahlro  Nakajima  mathematically  formalized  the  work  of 
chayanov  by  expounding  on  the  subjective  equilibrium  of 


;’¥sssr;.s-r  s;!.s-S5.n” 


posBibllities,  Nakajima  propoeea  four  nodels  of  household 
behavior.  Two  aodels  examined  the  behavior  of  the  pure 
comnerclal  family  taro  while  two  captured  the  behavior  of 

purely  commercial  farm  models  were  distinguished  by  the 
presence  or  absence  of  a competitive  labor  market.  For  the 
pure  commercial  family  farm  with  a competitive  labor  market 
Hakajima  noted  that  this  "family  farm  may  be  regarded  as  an 

maximizing  profit  and.  in  the  second  phase,  as  a laborer's 

agricultural  household  decision-making  process. 

commercial  farm  models,  Nakajima  introduced  inputs  other 
than  fixed  land  and  variable  labor.  Hakajima  examines  the 
impact  of  fertilizer  as  another  factor  of  production  whose 
price  is  determined  in  a competitive  market.  He  also  allows 

models,  Nakajima  assumed  that  these  households  did  not  have 


hold  provided  all  of  its  own  labor  raquirements 

utility  naxislzation,  He  thus  obtains  the 

in  the  respective  nodels.  He  examines  the 
in  asset  income,  output  price,  and  family 


Kakajina'a  work  provided,  in  addition  to  his  continuum 

a labor  market  to  the  theory  of  the  agricultural  household, 
contrary  to  Chayanov,  Nakajisa  allowed  for  the  possibility 
of  a labor  market  exchange  by  the  hcusehold.  He  introduced  a 

renewed  attention  through  the  recent  publication  of  a 
collection  of  his  writings  on  the  subjective  equilibrium  of 
the  household  <Nakajima,  19B6). 

Lau.  yptODOuloa.  and  Others 
Foundation.  This  research,  published  principally  i 


household  theory  developed  by  Cheyanov  and  NakajiDa. 

ot  tvo  Southeaet  ftsian  nations,  Taiwan  and  Thailand. 

notable  differences  between  the 
lu,  Votopoulos,  et  al.,  and  Chayanov. 

chayanov's  argunent  that  peasant  fanillea, 
Pre-Revolutionary  Russia,  do  not  naximlse 


In  the  two  southeast 


when  the  separate  studies  ot  produotion  and  consumption 
that  follow  are  combined  they  yield  a complete  system 

commodity  demand  equations  are  estimated  for  the  consumption 
side  of  agricultural  household  behavior. 

and  Lin,  1976),  first  began  their  examination  of  agricul- 
tural households  with  cross-section  data  from  Taiwan. 

houeeholds,  they  assumed  a Cobb-Douglas  production  function 
and  utilized  a profit  function  to  describe  the  underlying 


was  also  considered  to  be  "restricted"  because  It  aeasured 

determined  tour  variable  inputs  (labor,  animal  labor, 

and  fixed  assets) . Input  demand  and  output  supply  equations 
were  derived  from  the  Normalized  Restricted  Profit  (NRP) 
function  via  Hotelling's  Lemma.  The  method  of  eatlmation 
used  was  Zellner's  seemingly  unrelated  regression,  because 
it  is  asymptotically  efficient  tor  systems  of  equations  that 
have  related  error  terms  (Zellner,  1962). 

holds,  Lau,  fotopoulos  and  Lin  tested  for  profit  naxlmiza- 

hypothesis  of  profit  maximizing  behavior  by  Taiwanese 
agricultural  households,  contingent  upon  profit  maximiza- 
tion, they  were  also  unable  to  reject  the  hypothesis  of 
constant  returns  to  scale  in  Taiwanese  agriculture. 


Pollowing  their  earlier  work  in  1976  on  the  production 
behavior  of  Taiwanese  agricultural  households,  Lau,  Yotopou- 


(again  using  Zallner's  laethod).  The  hypothesis  of  utility 
naximization  by  Taiwanese  households  could  not  be  rejected. 

supply,  necessary  for  the  estimation  of  household  income  and 

Taiwanese  production  by  the  same  authors.  The  reader  will 
recall  that  the  output  supply  was  determined  using  a normal- 
ized restricted  profit  function  and  Hotelling's  Lemma.  This 

preference  structure  expressed  in  a utility  function.  Thus, 
the  production  decisions  are  implicitly  assumed  to  be 

the  output  supply  affects  income,  consumption  decisions  are 
Influenced  by  production  decisions. 

Production  In  Thailand 


After  completing  studies  on  production  and  consumption 
behavior  in  Taiwanese  agricultural  households,  Lau  and 
Votopoulos  turned  to  the  analysis  of  data  from  Thailand. 
Working  with  other  scholars  from  Japan  (Kuroda)  and  Thailand 
(Adulavidhaya  and  Lerttamrab) . they  examined  the  production 
characteristics  of  Thai  households  (Adulavidhaya,  Kuroda, 
Lau,  Lerttamrab  and  Yotopoulos,  1979).  A Normalized  He- 
strictsd  Profit  function  was  again  employed  from  which  they 


variable  inputs  (labor,  aninal  input,  mechanical  Inp 
fertiliser  and  seed)  and  two  fixed  inputs  (land  and 
aasets).  All  prioes  were  nomallzed  by  output  price. 

The  functional  fom  used  was  log  linear  and  estlnatlon 
was  by  ordinary  least  squares.  They  tested  for  both  profit 

of  Taiwan,  with  similar  results;  neither  hypothesis  could  be 


output  supply 


It  maximisation 
3 different  environments. 


factor  demand  and 
in  output  price. 


Thailand  data  . . . also 


(Adulavidhaya,  Kuroda,  l 


1 Votopoulos, 


a consumption  analysis  o 


Taiwanese  data  (Adulavidhaya,  Kuroda,  Lau  and  fotopoulos, 
1984) . Utilizing  a linear  logarithmic  expenditure  system 
under  the  assumption  of  utility  maximization,  they  described 
an  indirect  utility  function.  Specifying  a translog  func- 


ities  in  the  egrioultural  sector,  and  the  income-leisure 

analysis,  output  supply  was  taken  directly  from  the  earlier 
profit  function.  Like  the  earlier  Taiwan  study,  the  Thailand 
curve  analysis  because  of  the  introduction  of  family  conpo- 
function.  However,  in  contrast  to  the  earlier  Taiwanese 

Implicit  in  each  of  the  consumption  analyses  performed 
can  stand  on  their  own  without  further  caveats.  However,  the 


detemined  through  the  profit  function,  and  hence  the 
underlying  production  technology,  is  dependent  upon  the 
production  decisions  of  the  household.  The  production 
decisions  influence  the  consumption  decisions,  but  the 
production  decisions  are  independent  of  the  consumption 
decisions. 

It  is  clear  from  the  worJc  of  Lau,  Yctopoulos  and 
associates  that  the  beginnings  of  an  Integrated  theoretical 
framework  for  the  analysis  of  agricultural  households  were 
possible.  Heretofore,  researchers  would  focus  one  entry  in 

utilizing  the  results  from  the  earlier  production  study.  It 
was  now  time  for  a consistent  theoretical  framework  within 
which  to  specify  agricultural  household  models  for  develop- 


earlier  studies 


i-eectional  agricultural  household 
I country:  the  Muda  River  valley 


data  from  a southeast 
in  northwest  Malaysia. 


foundation  aa  Lau,  Votopouloa  and  associates,  theca  were 


and  input  demand  equations. 


utility  function. 

models  on  migration,  marketed  surplus,  technology  and  the 


agricultural  laborar,  that  marketed  eurplus  was  not  respon- 


In  spite  of  the  different  functional  forms  used  in  the 

As  a follow-up,  Tamin  used  Barnum  and  squire's  data  set 
sions,  of  the  profit  function  and  tour  factor  share  equa- 
as  well  as  low  fertilizer  price  elasticities  of  output 


original  naoclasaical  results  will  only  hold  under  what  can 

literature  on  agricultural  household  models  is  not  limited 

The  remaining  seven  case  studies  utilise  the  basic 
of  Uu,  yotopoulos,  at  al.,  and  Barnuo  and  Squire.  Singh  and 

a linear  program.  Their  study  is  characterised  by  additional 


examines  households  In  Sierra 
caloric  intake.  He  employs  a 


Quadratic  Expenditure  system  (QES)  to  determine  consumption 
parameters  and  a multiple  output  production  function  to 
model  the  production  decisions.  In  his  QES,  outputs  are 
related  via  a constant  elasticity  of  transformation  and 

Using  data  from  Indonesia,  Pitt  and  Rosenweig  (Singh, 

from  health  to  labor  productivity.  Smith  and  Strauss  (Singh, 
Squire  and  Strauss,  1966)  turn  to  distributional  issues  and 
examine  the  impacts  of  price  policy  on  diftarent  segments  of 
the  rural  population  in  Sierra  Leone  within  the  structure  of 

commodity  data  from  Senegal,  bring  the  agricultural  house- 

Igbal  (Singh,  Squire  and  Strauss,  1986)  examines 
household  borrowing  in  India  by  introducing  the  credit 


agricultural  household  model  to  examine  the  influence  of 
centrally  planned  quotas  and  restrictions  on  Chinese  pcoduc- 

(198$)  provides  a rich  source  of  theoretical  and  empirical 
work  ooncerninq  agricultural  household  models. 

priate  functional  form  for  the  production  function  in 
estimating  agricultural  household  models  (Haughton,  1986) . 

He  argues  that  without  a theoretically  sound  specification 
of  a production  function  the  more  sophisticated  agricultural 

the  specification  of  the  consumption  function.  Lope:  also 


In  Haughton's  study,  employing  cross-sectional  data 

set  of  different  functional  forms  to  represent  the  underly- 
translog  and  cobb-Douglas  production  functions  are  compared 


with  indiraet,  nornalizeci  price-based  translog  and  guadratlc 

total  farm  output  figure.  Secondly,  data  may  be  from  differ- 
ent time  periods  or  regions  (not  the  case  in  the  Huda  valley 

should  not  be  overstated"  (Haughton,  1986,  p.  213)  princi- 
He  concludes  by  arguing  that  the  choice  of  functional  form 


Btrlcted  profit  functions  wers  "disappointing."  The  share 


addition  to  quantities,  in  the  developing  country  context. 


Beaunah.  Beaton  a 


agricultural  household 


the  consumption  side  is  that  it  allows  for  flexible  price 
and  income  elasticities.  BDN  use  the  linear  approximate 
Stone  price  index  and  impose  the  standard  demand  conditions 
of  addlng-up,  homogeneity  and  symmetry  when  estimating  the 
AIDS  model  using  an  iterative  nonlinear  zellner  method  for 
seven  commodities. 

The  FFW  enters  the  model  directly  through  a second 
{after  farm  household)  production  function  for  obtaining  FFW 
commodities.  They  also  attempt  to  include  a static,  two- 
period  production  component  in  an  attempt  to  capture  invest- 
ment effects  of  FFW  programs.  Another  interesting  addition 

gulrement  resulting  in  nonseparability  between  production 
household  consumption  needs  which  would  than  impact  produc- 

in  the  Baringo  District.  A shift  from  maise  to  millet 


and  sorghun  good.  Tha  positive  own-price  elasticity  was 
attributed  to  the  profit  effect  because  a higher  price  would 
result  in  higher  incoees,  particularly  among  households 


:h  they  produce.  Hence,  in  Bn  agricultural 


Income,  c 


distinctly  different 
allows  for  the  possibility 


Che  major  consumer  of  output 
this  chapter  ve  will  outline  a 


The  problea  of  theoretically  noaelling  an  agricultural 
optimize  an  objective  function,  in  this  case  utility, 
behavior  due  to  income,  time,  and  technology. 


e General  T 


n Agricultural  Household 


maximizing  utility  subject  to  ci 


respectively.  The  goods 
I the  leisure  time  available 


p.,  and  wagea,  v.  Total  time,  T,  is  allocated  to  agricultur- 
al labor  Bupplled  by  the  houeehold,  F,  and  leisure,  X,. 


The  Otllltv  Functlen 


vith  X.  a vector  of  agricultural  geode,  X,  a vector  of 
household  characteristics  can  be  added  as  arguments  in  this 


strictlons  on  t)i 


P.X.  + P.X.  + w(t.-F)  s P.Q.  (3.S) 

The  inequality  holds  due  to  possible  zero  level  expenditures 
or  savings  by  the  household.  Household  consunption  consists 

(L)  and  the  total  quantity  of  labor,  on  and  otf-farn, 

goods  whose  quantity,  Q,  represents  gross  production. 


The  Time  Constraint 


B avaiXable,  T.  In  equatlonal  torn  this  gives 


to  illness,  weather  or 


r factors  then  the  equality 


other  possible  behavioral  characteristics  could  be 
Dodeled  through  the  tlae  constraint.  One  example  Is  the 
inclusion  of  a cultural  variable,  C,  that  reflects  the 

or  cultural  activities.  Hot  all  leisure  time  is  devoted  to 
The  Technology  Constraint 

The  technology  constraint  represents  the  production 
technology  that  is  employed  by  the  household  in  combining 
inputs  to  produce  output.  A general  production  function  can 

written  as: 

Q-Q(L,AJ  (3.S) 

where  L is  variable  labor  input  and  A is  the  fixed  area 
under  cultivation.  This  production  function  is  assumed  to  be 


e Constraint 


into  one  oonstraint  in 
the  income  constraint  i 


me  and  technology  constraints  into 
d rearranging  gives: 


hold's  enticienent  of  tine,  vT,  and  Is  dininished  by  the 
agricultural  activity.  These  profits,  s,  can  be  written  as: 


specified  so  as  to  be  representative  of  the  underlying 
technology  enployad  by  the  household. 


naxioize  utility, 
through  the  incone 


can  begin  to  see  how  the  production 


With  the  eubetitutions  and  rearrangenents  of  the  incona 
constraint  outlined  in  the  previous  section,  the  original 

(i)  P.X.  * PA.  ♦ wX,  S wT  + P,Q(L,h)  - WL. 

The  agricultural  household  has  choice  variables  con- 
cerning the  anount  of  agricultural  goods  to  consume  (X.) , 
amount  of  market  goods  to  consume  {X.) , amount  of  leisure  to 

(L) , assuming  that  acreage  under  cultivation  is  fixed  (A) . 
The  household,  under  the  assumption  of  utility  naxinization, 
will  seek  to  optimize  the  levels  of  these  four  choice  vari- 


r Conditions 


In  its  noet  general  form  this  model  consists  of  a 
nonlinear  objective  function  subject  to  a nonlinear  con 
straint.  The  solution  to  a nonlinear  programming  model 
described  by  the  Kuhn-Tucker  conditions  which  consist  o 


nentB  (Intriligator,  1971,  p.  49) . 

Write  the  generalized  Lagrangian  function  as: 

♦ - 0(X,,X.,X,)  (.(f  - P.X.  - P.X.  - WX,)  (3.9) 

full  incose  that  results  fros  profit  xaxiBizing  behavior 


where  L*  ie  the  labor  input  level  under  the  assumptions  of 
oaxlmized  profits,  s',  and  fixed  area  under  cultivation,  A. 

production  technology  can  be  modeled  either  via  a production 
function,  Q(.),  or  an  indirect  profit  function, 

5*/dX,'  - iU/SX,'  - tfp,  s 0 (3.11) 

9»/3x.'  - 90/8X,'  - uP,  s 0 
9»/9X|'  - 9u/9X|'  - Hw  s 0 
H/lu'  - r - P.X.'  - P.X.'  - wX,'  2 0 


(3»/aO(0 


(3»/3x,-)  (x;>  - 0 


In  equation  }.10  the  only 


endogenous  variable  utilized  1 

are  eeparable  decisions.  The  recursive  nature  of  the  nodel 
becomes  evident  as  consumption  decisions  are  seen  to  be 


profit  effect.  As  outlined  in 


The  ma^or  result  o 

tional  neoclassical  theory  of  household  behavior  with 
respect  to  price  changes.  This  section  outlines  an  example 
of  the  profit  effect  through  an  increase  in  output  price  and 

The  total  change  in  quantity  demanded,  dx.,  with  a 
change  in  output  price,  dp„  can  he  determined  by  totally 
differentiating  the  appropriate  demand  equation.  Totally 
differentiate  the  demand  for  the  agricultural  good  (aquation 


dX./dP.  - 3X./3P.  t (3X./3V)  (dy'/dP.) 


s rigorous  presentation  o 


negative,  If  the  commodity  in  question  ie  not  an  inferior 
3.15,  (3x,/dY*)  (dy'/dP,) , represents  the  profit  effect.  A 


It  remains  to  determine  the  sign  of  this  profit  effect 
in  order  to  derive  the  full  impact  of  a change  in  the  price 
of  an  output  which  is  consumed  by  the  household.  First,  note 
that  maximized  full  Income  (y‘)  given  by  equation  3.10  is  a 
function  of  price  levels  (P„  w)  whose  total  differential  is 


(ix./8V)  oy/dp.)  - (ay/dpjdp,. 


- (Jir/3P,)dP,  - (Q)dP,  <3.20) 

dX./dP.  - ax./ap,  ♦ (X,)dP,.  (3.21) 
noraal  good.  The  second  tem  on  the  right  hand  side  has  been 
substitution  effect  is  negative.  Thus,  the  substitution  and 


consunption  via  a dominant  aubstltutlon  effect;  an  increase 
increase.  The  relative  impacts  of  these  two  effects  on  the 


In  this  chapter  the  rationale  for  choosing  a particular 

and  a functional  lam  are  outlined.  The  cobb-Douglas  produc- 
tion function  was  chosen  for  estimation  and  is  presented  in 

function  and  profit-maximized  output  supply  equations  are 

ordinary  least  squares  (OLS)  estination  of  the  Cobb-Oouglas 

side  elasticities  are  computed  in  section  three,  particu- 
larly the  output  price  elasticity  of  profits  needed  for 
calculating  the  profit  effect  in  chapter  VI. 

study  performed  in  Burkina  that  roughly  coincided  with 

production  information.  However,  production  relevant  data 

The  data  used  in  estimating  the  production  side  included 


household  field  size  by  crop,  harvest  figures, 
enployed  by  the  household  (both  family  and  non-family). 

The  area  under  cultivation  in  cereals  by  household, 
predominantly  millet  and  sorghum,  was  aggregated  to  give  a 
measure  of  land  under  cultivation.  Labor  was  obtained  from 

market  labor,  output  was  measured  from  the  harvest  figures 
and  converted  to  )tilograms  of  cereal  using  threshing  rates 

The  alternatives  considered  for  estimating  the  produc- 
tion side  of  the  model  were  to  use  either  a production  or  a 
profit  (cost)  function.  A Cobb-Oouglas  production  function 

available  data  were  more  suited  to  a Cobb-Douglas  production 

cult  to  capture  in  the  African  agricultural  setting.  Second, 

preferred  over  factor  input  prices,  and  a profit  (coat) 
function,  because  the  former  were  available  from  the  survey. 
Furthermore,  factor  input  prices  were  not  expected  to  vary 
significantly  across  households  in  a cross-sectional  data 


given  that  the  coneunption  side  of  the  nodei  would  take 
tion  was  preferred,  statistical  testing  of  the  appropriate- 


lized  in  producing  output.  The  expansion  of  this  fona  to 
include  variable  Inputs  and  capital  is  straight  forward.  T 

indicates  the  present  state  of  technology.  This  can  be  see 

other  production  inputs  (A  and  L) , the  value  of  a,  will  ha\ 


Note  that  the  output  supply  elasticities  can  be  obtained 
directly  from  the  parameter  estimates  of  the  linearly 
transformed  Cobb-Douglas  production  function  because 

««.  ■ (3Q/3L)L/!!  - SlnC/3inL  - tt,.  (4. 

value  of  the  marginal  product  of  a factor  to  its  wage  cost 
assuming  perfectly  competitive  markets  or 

3o/ai  ■ P,(3Q/9L)  - V.  (4. 

Note  that  equation  4.4  has  only  one  er 

parameters  of  the  production  function  and  t 
land,  A.  The  general  solution  to  equation  4 


emphasizes  that  household  consumption  decisions  do  not 
impinge  on  production  decisions  in  this  model,  Thus,  produc- 
tion decisions  are  made  separata  from  consumption  daoialons; 

Multiplying  both  sides  of  equation  4.4  by  L/0  gives 

P.(3Q/aL)L/Q  - WL/Q  (4.6) 





this  restriction  imposed.  The  resulting  CES  with  constant 
level  of  significance  (nor  at  the  9St  level  of  significance. 


Other  concerns  entered  into  the  choice  of  the  cotab- 
Douglae  specification.  The  needs  of  the  agricultural  house- 
hold model,  functional  form  tractability  and  data  availabil- 

responsiveness  of  profits  to  changes  in  output  price. 

was  done  with  the  Cobb-Douglas  specification. 

restricted  profit  function  from  a direct  production  func- 
tion. Again  tractability  is  a problem  as  "this  works  neatly 


for  a translog  production  (sic)  (Hau^hton,  19B6,  p.  JOB)." 

tion.  The  Impact  of  using  a cobb-Qouglas  specification  on 
the  estimates  of  direct  (quantitp-based)  production  func- 
direct  estimates  show  far  greater  responsiveness  (Haughton, 


squares  (OLS)  estination  of  a cobta-Douqlas  production 


function  fitted 
under  cultivation  and  labor, 


(decision)  variables  with  rental  and  wage  rates  exogenously 

Cobb-Oouglas  specification  (Zallner,  Kmenta  and  Drets,  1966) 
resulting  error  terns  of  the  OLS  estimation  are  Independent 


consistent  paraaeter  sstinates  assuming  expected  ptoCit 

The  econoBsttic  model  of  household  production  behavior 
was  first  estiaated  with  no  restrictions  on  the  parameter 
estioates.  The  resulting  estimates  were  then  tested  to 

significantly  different  from  unity  (i.e.,  constant  returns 
to  scale).  The  statistical  test  of  this  linear  constraint 

parameter  estimates  was  determined  at  the  95%  level  of 
significance.  The  resulting  range  was  from  0.71  to  1.59.  The 
model  was  re-estimated  under  the  restriction  that  a,  + a,  - 
1.  Note  that  the  presence  of  CRS  is  consistent  with  profit 
naxiBiaation  because  of  the  assumption  of  fixed  land  under 
cultivation. 

Results  froB  both  the  unrestricted  and  restricted 
models  are  presented  in  Table  4.1.  tJote  that  the  t-statistic 

the  Village  2 dummy  variable  in  both  the  unrestricted  and 
restricted  equations. 

The  R-squared  values  for  both  the  unrestricted  and 
restricted  equations  are  not  particularly  high  indicating 


output.  This  kind  of  result  is  not  surprising,  particularly 
for  prlMry,  cross-section  data.  Barnuo  and  Squire's  {1979- 


UVRBSTRICTED  AND  RESTRICTED 


function  could  possibly  add  explanatory  power.  Further  error 
could  originate  in  the  measures  used  for  the  explanatory 

would  add  Information  to  explain  variable  output  would  be 
Sahel.  Unfortunately,  this  type  of  information,  or  a suit- 
village  dummy  variables  add  significant  explanatory  value  to 
agroclimatologlcal  variation  across  the  villages. 

land.  The  variability  of  the  quality  of  land  is  significant 

were  not  available  for  inclusion  in  this  estimation. 

agricultural  household  model  can  be  determined.  The  produc- 


This  ssction  outlines  the  derivation  and  calculation  of 

previous  section,  a table  of  input  demand  and  output  supply 
elasticities  is  oonstructed.  These  elasticities  are  Inter- 
preted for  their  significance  to  production  decisions  and 
will  be  used  in  Chapter  VI  to  determine  the  direction  and 
magnitude  of  the  profit  effect  and  its  Impact  on  household 

The  coefficients  on  land  and  labor  can  be  interpreted 
as  the  output  supply  elasticities,  as  was  demonstrated 
through  equation  4.3.  similarly,  the  restricted  equation 
estimates  can  be  used  to  determine  the  relative  shares 


similar  ii 


those  based  upon  indirect  or  price  based  sstinates. 


The  high  responsiveness  of  demand  for  labor  to  changes 

-2.56  compares  to  -2.57  found  by  Haughton  using  Malaysian 
data  and  a Cobb-Douglas  production  function.  Similarly, 

Malaysia  and  a Cobb-Douglas  production  function  approach, 
found  -1.47.  Assuming  increasing  population  growth  the  high 

expected  to  limit  unemployment  in  the  agricultural  sector, 
profits.  Wage  rate  elasticities  have  the  expected  negative 


or  the  olafttloitifls  listed  in  Table  4.2.  An 
, thereby  reducing  both  output  and  profits. 


Hate  that  the  direct  influence  on  labor  denand  ie  greater 

profit.  Table  4.2  reports  a value  of  2.S6  for  this  elastici- 
The  value  tor  Burkina  in  Table  4.2  (2.56)  is  approxinately 


halfway 


CONSUMPTION  S 


conBune  and  labor  to  supply,  nodeled  by  an  alnost  ideal 

agricultural  houaahold  are  also  from  the  Burkina  grain 

production  side  of  the  household  in  the  previous  chapter. 
Expenditure  data  from  the  sane  households  used  in  Chapter  IV 
are  used  in  this  chapter  to  estimate  the  consumption  side  of 


3 United  to  the  87  households  which  had  complete  ann 


1 Demand  Svsten  t 


syetem  (LLES)  and  the  Rotterdam  approaches.  Each  of  these 
systems  approaches  has  its  advantages  and  disadvantages 
depending  upon  the  needs  of  the  analysis. 

Demand  systems  that  are  derived  from  an  additive 
utility  function,  such  as  the  LES,  necessitate  strong 
separability  of  preferences  and,  possibly,  own  price  elas- 
ticities restricted  to  linear  relations  of  expenditure  elas- 

utility  function.  The  LLES,  on  the  other  hand,  requires 

propriately  restrict  the  present  study. 

of  the  neoclassical  theory  of  demand  is  the  Rotterdam  model. 
The  Rotterdam  model  is  oonsistent  with  utility  maximization 
for  a linearly  logarithmic  utility  function  and  has  a 
similar  specification  to  the  AIDS  configuration.  However, 


value  (like  the  LLES),  or  range  of  values,  in  order  that  the 
full  responsiveness  of  household  expenditures  to  price  and 

Derived  from  utility  naxinization  via  a cost  function 
by  way  of  Shephard’s  leiuiB,  the  AIDS  nodel  can  be  succinctly 

w, -0,  * E'i'*  (S.l> 

lat  changes  in  relative  prices  impact 
measuring  necessities 


of  good  3 (p,)  and  toti 

coefficients  oan  be  interpreted 
(|8<D)  or  luxuries  (£>0)  depending  on  tl 
The  only  non-linear  element  in  the 


P’®o*S  “*  1<=’9P.  * -j  S S ■'»  logp,  logpj 


e prloa  Is  an  expenditure  share  weighted  linear 


stone  price  index  of  equation  S.3 
present  study  is  an  Lh/AIOS  aodel 
the  LA/AIDS,  with  the  linear  ston 


are  often  designated  a 
The  distinction  betwe 
approxlnation,  will  b 


e appropriate  conputing  foroulas 


Estlnatlon  Results 

time  periods  within  the  twelve  month  data  collection  period. 

sections  is  discussed  in  other  sources  (Ashentelter,  Deaton 

The  four  tine  periods  correspond  to  the  different 
seasons  in  the  agricultural  sector  of  Burkina  where  behavior 


goods  were  cereals  (containing  ail  cereal  products},  tobacco 
non-farm  activities)  was  determined  by  subtraoting  the 
supplied  on-farra  and  total  time  available. 


priaa  levels.  Komogeneity  is  also  derived  from  the  linear 
Symaetry  Inplles  that  the  price  effects  of  quantity 

is  consietent.  Negativity  refers  to  the  negative  relation 

derive  froB  the  specific  axioms  of  preference  underlying 
neoclassical  desand  theory.  Deaton  and  Huellbauer  provide 
details  on  the  linear  budget  constraint,  axioms  of  prefer- 
ence, and  the  derived  constraints  of  demand  (Deaton  and 
Huellbauer,  1980b) . 

Pull  Infomation  Maximum  LiXelihood  (FIHL)  was  chosen 
as  the  preferred  method  of  estimating  the  AIDS  model  because 
it  is  invariant  with  respect  to  choice  of  equation  dropped 
in  the  demand  system  (Greene,  1990,  p.  528).  Recall  that  in 

matrix  results  in  an  undefined  likelihood  function.  There- 
Insure  non-singularity  of  the  covariance  matrix.  The  parame- 


Bdding-up  conditions. 


using  ths  likelihood  ratio  test.  Addlng-up  is  assured  by 


synnetry  were  Inposed  in  obtaining  the  restricted  paraoeter 

being  significantly  different  fron  zero  (t-etatistics 
estiBations,  respectively.  Host  of  the  significant  changes 


The  likelihood  values  I 

hood-ratio  test  tor  the  validity  of  the  restrictions.  The 

tested.  Both  were  rejected  at  the  95t  level  of  significance. 

The  rejection  of  the  restrictions  derived  fron  neoclas- 
sical demand  theory  is  not  unusual  in  empirical  studies. 

homogeneity  is  only  marginally  rejected  for  the  household 


tha  expenaiturs  alasticltiss.  Tharafore,  restricted  esti- 
naxt  saction.  It  is  not  uncommon  to  impose  theoretical  re- 

estimated  and  derived  in  the  case  of  restrictions.  The 
estimates,  at  the  95t  level,  numbered  8 and  12  in  the 


This  parcentage 
coopares  favorably  wi 


t statistically  significant  paramatsr 
a other  studies,  Deaton  and  Huellbauer 


vith  t-statistics  greater  than  two  (Deaton  and  Huellbauer, 
1980a).  Using  Kenyan  data,  Bezuneh,  Deaton  and  Norton  found 


85  out  of  124  paraneter  eatimatea  that  were  nore  than  twice 
CEOBS-prioe  behavior  can  be  attributed  to  the  difticulties 

surprising.  Sioilarly,  it  is  not  surprising  that  the  noat 
ConsunDtlon  Elasticities 


years.  Various 


tiaa  of  demand.  The  problem  derives  from  the  use  of  the 

linear  approximate  AIDS  (LA/AIDS)  and  the  non-linear  AIDS 
(AIDS)  computing  formulae  for  price  and  income  demand 
elasticities. 

From  equation  S.3  it  Is  clear  that  the  Stone  price 

budget  share  variable  Is  endogenously  determined.  These 
shares  are  generally  assumed  to  be  constant  when  taking 

LA/AIDS.  The  confusion  arises  in  the  use  of  non-linear  AIDS 
computing  formulas  where  the  shares  are  endogenous  In 

LA/AIOS  elasticities  will  result  in  significantly  different 

correct  elasticity  computing  formula  for  use  with  the 
LA/AIDS  model. 


elasticity  computing  fornulas  are  the  same  for  both  the  ! 


the  uncompensated  and  income  compensated  elasticities 

are  presented  in  Tables  5.3  and  5.4,  respectively.  The 
elasticity  directions  and  values  are  reasonable  for  both 
prices  and  Incomes.  All  own  price  elasticities  are  negative, 
as  would  be  expected  from  rational  consumers.  Rural  Burkina 


alaatlcitlea  are  very  email,  the  exception  again  being  the 

being  cereals  with  tobacco  and  beverages.  In  general,  using 
large  aggregate  couDOdlty  groups  the  own  price  elasticities 

cross  price  elasticities  tend  to  reflect  the  income  effect 

budget  data  (Ray,  19B2).  Ray's  food  group  was  a necessity 
elasticities  had  the  correct  signs  and  the  most  prominent 


exception  (other  non-food)  wee  attributed  to  aggregation 

tlcity  estlnates  for  AIDS  without  the  profit  effect  were  not 

The  poeltive  uncompensated  own-price  elasticity  (0.67) 
was  found  for  FFH  participants  and  not  among  non-partici- 

ties  for  the  more  comparable  (to  Burkina)  non-participant 
Billet  and  sorghum  own-price  elasticity  was  -0.49  compared 
food  uncompensated  and  compensated  elasticities  were  also 


Biailar  between  non-participant  Kenyans  and  the  Burkina 
Bangle  (-0.72  and  -0.62  for  Kenya  with  -0.69  and  -0.S7  for 

Expenditure  elasticities  between  the  Kenya  and  Burkina 

fron  the  non-participant  Kenyan  sample  with  the  Burkina  data 
the  expenditure  elaeticities  for  cereals  were  1.04  and  1.35, 
respectively.  The  participant  Kenyan  households  had  an 

A final  comparison  is  possible  between  rural  and  urban 
consumer  behavior  in  Burkina  derived  from  an  LA/AIDS  estima- 
tion. Savadogo  and  Brandt  report  elasticities  tor  urban 
Burkina  from  19B2-B3  which  could  be  used  to  compare  with  the 
present  rural  results  (savadogo  and  Brandt,  1987).  These 

demand  for  domestic  cereals  that  ranged  from  -1.80  to  -3.85, 

more  responsive.  The  income  elasticity  for  locally  produced 

well  off  households, 

The  most  appropriate  comparison  b 
rural  elasticities  i 
the  average  rural  household.  The  ru 


iaplicatlon  is 


quires  a siqnillcanC 


subsequent  elasticities.  The  Green  and  Alston  result  report- 
ed above  inpiisd  that  the  resulting  elasticity  estimates 

wealth  percentile  was  1.39.  This  value  compares  favorably 
with  the  1.35  value  found  for  rural  Burkina.  The  very 
different  price  elasticities  can  be  explained  by  the  choice 
of  elasticity  estimating  formula  and  the  lack  of  sufficient 


) FUTURE  RESEARCH 


of  CBCaals  In  rural  Burkina.  After  presenting  the  results  in 

dissertation  will  close  vith  sons  suggestions  for  avenues  of 
future  research  that  have  become  evident  while  undertaking 

behavior  were  not  found  in  the  behavior  of  rural  Burkina 
households.  The  results  obtained  for  Burkina  were  also 


This  study  has  rsfleoted  sone  of  thesa  constraints  by 
incorporating  the  changing  composition  of  the  household  over 
tine  in  calculating  labor  availability  and  consumption.  The 
dynamic  nature  of  hfrioan  household  composition  (by  age  and 

correctly  identify  the  structure  of  the  decision  making  unit 
in  the  regions  studied,  as  mentioned  in  the  Introduction, 
correct  specification  of  the  "households"  in  the  sample 

ly  correspond  to  nuclear  groupings. 

Siven  the  diversity  of  agroclimatic  and  social  systems 
in  Africa  it  is  important  to  use  the  same  (identical) 

estimating  an  agricultural  household  model.  Other  studies 

estimations  could  possibly  be  attributed  to  this  fact. 
However,  this  approach  has  limitations  because  it  restricted 

with  complete  production  and  consumption  data  for  the  entire 
year  were  retained  for  analysis. 


f clearly  dietinguishing  what  are  properties  result- 
s a particular  functional  form  used  to  model  phenom- 

would  seem  to  be  especially  important  in  estimating  a system 


household  mod 
the  output  pr 


) theoretical  construct  of  the  agricultural 
:e  of  the  agricultural  commodity  produced, 


production  decisions  is  captured  through  its  Influence  on 
profits  and  is  referred  to  as  the  profit  effect.  Because 


(la)  ’(izr  }(■),.)  (l.x) 


prica  elasticity  of  deaand.  : 


ide  of  equation  6.3 


riqht  hand  side  are  the  expenditure  elasticity  of  demand, 

(price)  elasticity  of  profits.  Note  that  the  profit  slastic* 
ity  of  expenditures  simplifies  to  ir/Y  from  equation  6.1. 

the  total  effect  can  be  calculated.  The  principal  interest 
of  this  study  is  the  impact  of  a change  in  the  agricultural 

household.  These  elasticities  and  the  profit  to  full  income 

elasticities  for  the  five  goods  with  and  without  t 
effect  are  presented  in  Table  6.1. 

The  overall  impact  of  the  profit  effect  1 
the  responsiveness  of  the  household  to  price  signals.  Note 
however,  that  contrary  to  the  expectations  from  the  majority 
of  other  countries  presented  in  Table  1,1,  the  Burkins  price 


tive.  The  exception  is  the  lebor/leisure  choice  uh 
increase  in  output  price  does  elicit  an  increase  i 
supplied,  thereby  decreasing  leisure  consumed. 


OUTPUT  PRICE  ELASTICITIES  H 


e PROFIT  EFFECT 


Further  inspection  of  Table  1.1  in  the  Introduction 

in  their  price  elasticities  of  demand  after  the  profit 
affect  was  Introduced.  Data  from  Japan,  Thailand  and  Sierra 
Leone  indicate  that  price  elasticities  of  demand  remained 
negative  after  including  the  effects  of  profits.  The  profit 
effect  did,  however,  mitigate  the  price  responsiveness  in 
these  three  countries  as  was  found  in  the  Burkina  data. 

effect  through  the  full  income  constraint.  As  households 


agricultural  production 


reducing  the  impact  of  the  profit  effect. 

Several  authors  have  found  diversified  income  atrate- 

Delgado  using  data  from  the  same  time  period  and  country  as 
this  study  reported  that  in  northern  Burkina  leas  than  30t 

Delgado,  1988).  They  argue  that  this  is  a rational  response 
to  the  highly  variable  agroclimatic  conditions  in  this  part 
of  the  Sahel.  Similar  results  were  obtained  from  household 
level  surveys  in  neighboring  Mall  (staatz,  D'Agostino,  and 

A second  complementary  explanation  for  the  results 
involves  the  point  In  time  that  the  survey  data  were  col- 

'Rainfall  during  the  1984  cropping  season  was  about  40% 
below  long-term  trends  . . . (Reardon,  Matlon  and  Delgado, 

agricultural  season  is  much  larger  than  net  sellers.  The 
result  on  the  profit  effect  is  to  reduce  the  number  of 
households  with  significant  contributions  from  agricultural 


that,  on  average,  only  4 percent  c 


for  the  sample  was  2.5  times  greater  than  average  profits. 
For  the  consumption  elasticitiss  in  Table  6.1  to  change 

to  find  in  most  agricultural  settings  (Reardon.  Nation  and 
Delgado,  19BB  and  Staatz,  D'Agostino,  and  Sundberg,  1990), 
but  in  the  regions  under  investigation  and  in  the  period 
investigated  most  households  sampled  did  not  obtain  one 

time  available  to  the  household,  from  agricultural  profits. 
The  valuation  of  total  time  available  to  the  household 

profit  effect  equation.  As  stated  earlier,  the  valuation  of 


labor  is  a difficult  1 
particularly  true  in  1 
the  present  results  ti 

roughly  36,000  French 


the  other  sahelian  studies  mentioned 

le  present  data  the  total  income  is 
lest  African  Francs  (FCFA) . This 
i the  range  reported  by  Reardon, 


Finally,  recall  the  diacusslon  in  Chapter  IV  on  the 
choice  of  functional  form  that  i&plied  increased  responsive- 
ness using  a direct  production  function  specification, 
particularly  the  Cobb-Oouglas  approach.  Thus,  the  output 
price  elasticity  of  profit  is  expected  to  be  higher  than  it 
vould  be  under  other  specifications.  Pron  the  profit  effect 
equation  (eq.  6.3)  this  would  imply  that  the  profit  effect 
observed  could  be  somewhat  overstated  in  this  Instance 
which,  if  corrected,  would  further  reduce  the  impact  of  the 
profit  affect  in  the  currant  setting. 


The  Inpaot  of  including  the  production  induced  profit 

clear  from  the  results  of  the  previous  section.  The  absolute 
value  of  all  but  one  of  the  estimated  output  price  elastici- 
ties of  demand  decreased  in  value.  Thus,  traditional  ap- 
is important  to  keep  in  mind  when  interpreting  consumption 
elasticities  from  traditional  demand  approaches  in  economic 

increasing  prices  on  profits  will  serve  to  mitigate  the 

The  emergence  of  household  income  diversification 
strategies  in  response  to  variable  agricultural  production 


B policy  CUB  oBn  b«  taken  from  this  pattern  of  household 
dressed  through  incone  programs  rather  than  direct  price 

sions  to  locate  most  MIS  in  Co 


0 establish 


f neighboring  sahelian  states  d 


Even  taking  into  consideration  the  impact  of  the  profit 

respond  in  an  economically  intuitive  fashion  as  long  as 
agricultural  profits  are  less  than  one-fifth  to  one-quarter 

lar  area  that  will  draw  greater  than  25%  of  total  income 
from  agriculture  will  be  spatially  specific  in  Burkina  due 
to  the  different  agroclimatic  zones.  Thus,  those  households 
living  in  particularly  productive  (agriculturally)  areas  can 
be  expected  to  exhibit  a sign  change  on  the  demand  for 
cereals  from  negative  to  positive,  In  contrast,  those  areas 
with  diversified  income  strategies  will  continue  to  exhibit 

It  may  then  be  possible  to  determine  the  sub-national 
impacts  of  a change  in  pricing  policy. 

The  highly  elastic  expenditure  elasticities  on  non-food 
and  non-local  produced  (tobacco  and  beverages)  goods  demon- 

Rural  households  are  clearly  more  integrated  with  the 
integration  as  a policy  goal  should  be  considered, 


The  only  negative  conpensated  croes-price  elasticity  of 
additional  food  security  relevant  infomation  tor  policy 

same  change  in  consusption  patterns.  The  high  expenditure 

cigarettes,  coffee,  soda  and  cola)  would  provide  additional 
Host  striking  i 


tunities  f 


inplied  level  at  integration  with 


elasticities  f 


"subsistence"  in  accurately  describing 
tenporal  distribution 


ir  the  years.  This  spatial  and 


through  the  profit  effect. 

Future  Research 


Suggestions  for  further  inquiry  into  the  nature  of 
themes.  First,  the  need  for  improved  data  collection  ele- 
collected.  second,  inprovesents  in  modeling  the  data  once 


bis,  but  cost  llnltations  can  restrict  the  nunber  of  house- 
holds surveyed.  However,  it  is  important  to  emphasize  that 

most  countries  and  could  be  slightly  modified  to  meet  the 
needs  of  household  modeling.  The  inclusion  of  both  produc- 

exiating  surveys  focus  on  either  production  or  consumption 
without  realizing  that  with  minimal  additions  both  sides  of 

This  study  would  have  gained  additional  explanatory 
power  if  particular  data  elements  on  both  sides  of  the 
household  model  had  been  of  stronger  quality.  From  the 

budget  surveys  are  on  prices  and  quantities  consumed  by  the 

the  specification  of  the  production 
in  the  use  of  a less  flexible 


and  quantities  of  different  types  of 
market  and  work  patty)  and  land,  as  w 

tion  across  households. 

on  the  consumption  side  it  would  have  been  preferable 

households  by  wealth  status.  Greater  detail  on  time  alloca* 
valuation  of  total  time  more  accurate.  The  magnitudes  and 

to  integrate  a multicrop  production  function  rather  than  the 
single  crop  specification  that  was  used.  The  multiple  crops 

specific  subgroups  within  the  household,  for  example  the 
women  in  the  household.  It  may  also  be  productive  to  dlstin- 


BOBt  likely  require  detailed  information  on  soil  quality  and 

new  data,  an  index  could  be  constructed  to  determine  appro- 

The  specification  used  for  the  consumption  side  was  a 
linear  approximate  AIDS  (LA/AIDS).  The  appropriateness  of 

non-linear  AIDS  and  testing  for  statistical  significance. 
This  would  require  using  a non-linear  estimation  technique 
which  is  not  difficult  given  the  present  state  of  desktop 
computing  power.  Such  a test  would  determine  whether  the 
stone  price  index  and  approximation  is  sufficiently  differ- 
ent from  the  true  AIDS.  Elasticities  could  be  calculated  and 
compared  for  the  LA/AIDS  and  true  AIDS. 

formulas  are  used  for  the  respective  models.  In  concluding, 
these  authors  point  out  that  their  results  may  be  "an 
artifact  of  the  particular  data  set  we  analyzed  (Green  and 


different  elasticity  estimates. 

profit  maximitation.  Health  effects  as  measured  by  on-farm 
stocks  and  durable  goods,  disaggregated  price  elasticities 

supported  by  the  same  data  from  which  the  present  study  was 

Inherent  uncertainty  in  agriculture.  These  risks  are  very 

throughout  the  Sahel,  a highly  variable  rainfall  climatology 
is  a major  determining  characteristic  of  agricultural 

able  was  used  to  explain  the  relatively  low  explanatory 
power  of  the  estimated  production  function.  Better  under- 
in the  Sahel  would  help  explain  the  variability  in  output. 


inforaation  to  reflect 
Production  risk  i! 

the  price  data.  Production  risk  studies 
ture  would  probably  require  a different  scale  of  analysis, 

Recent  authora  have  outlined  the  demands  of  incorporating 


the  variable  rainfall  regimes  across 
> difficult  and  costly  to  obtain  at 

Sahelian  agricul* 


d by  the  household.  C 


1 increased 


available.  Almost  every  household  h 

wealth  for  those  households  that  can  store  grain.  The 
presenoe  and/or  absence  of  these  goods  in  a particular 
household  will  affect  that  household's  wealth  status  and 

rating  levele  of  on-farm  stocks  in  an  agricultural  household 

tion  did  not  result  in  significant  changes  in  the  calculated 
elasticities,  although  this  will  not  always  be  the  case.  His 


frasevork  for  the  treataent  of  stocks  could  be  impleaented 
in  the  present  model  given  additional  time  and  effort  to 

The  spatial  variability  of  price  and  quantity  data  can 
be  used  to  determine  price  elasticities  of  demand  and  allow 

from  the  sane  data  set.  This  would  provide  insights  into 
price  effects  across  specific  commodities  within  the  rural 
Burkina  consumption  bundle.  A rural  consumer  price  index 

price  changes  on  a regular  basis.  If  found  to  be  correlated 
with  certain  locations  or  household  characteristics  this 

reach  those  households  most  in  need.  Deaton  has  outlined  an 
approach  for  determining  disaggregated  price  elasticities  of 
demand  from  spatially  varying  data  (Deaton,  1989). 

Two  major  assumptions  underlying  the  model  presented  in 
this  research  are  that  households  are  profit  maximizers  and 

present  setting  the  latter  is  a more  specious  assumption 
than  the  former.  In  both  cases,  modifications  to  the  present 
model  could  be  undertaken  to  better  reflect  reality.  Ellis 


If  the  labor  Barket  assumption  is  relaxed  the  recursiv- 

to  explore  in  the  Burkina  case,  it  reasonably  good  labor 
preference  ordering  tor  households  that  ranks  family  labor 

ture,  including  neoclassical,  Harxist,  and  feniniet  perspec- 


BUltlpliers. 

The  three  consumption  based  first  order  conditions  are 

(1)  a*/ax.  - au/ax.  - pp.  - o (a-d 

(2)  a*/ax,  - ao/ax,  - pp.  ■ o 

(3)  a*/axi  - ao/dX|  - pw  ■ o 

condition  is; 


- X.)  •. 


P.X. 


(5)  a»/ao,  - pq.  + B(aG/a<i,)  - o 

(i/p)  (8*/aQ,)  = q.  + (s/p)  (ac/ae,) 

(6)  a*/ao.  . pp.  + eOG/ao.)  » o 

(i/p)(a»/ao.)  - p.  t (e/p)  (ao/ae,) 


(7)  a*/av  - -pq,  -f  e(aG/av)  - o 

(i/p)  0*/av)  . -q,  + (e/p)(aG/av) 


)Os/3l) 


<7)  9/(.[0i^(da.)  + GL.(dQ,)  + Gu.[dL)  ♦ 0:,(dV)  + Gj.d(e/tf)) 
(8)  e/W[G„(dQ,J  + G„{dQ.)  + G.L(dL)  -f  G„(dV)  + G,d(0/«)3 


a’U/SXidX,  . 


a'u/9X|3x,, 


3*u/3x,ax„ 


(9)  e.(dQ.)  4 G.(dO.)  4 GJdL)  4 G,(dV)  - 0 
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